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Beli Laboratories Book Acquisition, Accounting. 


and cataloging System (BELLTIP) 


\ 


BELLTIP is an on-line library ° processing system concerned 
with book acquisition, cataluging and financial accounting \ 

j : 
tor a. network of 26 technical librdries. Ac its center is 


an interactively updated and queried set of files concerned 
‘ 

with all items currently in process. Principal products in- 

r clude all purchase orders, claims — and cgncellations; 
\ /receaving and invoicing caports: catalogers’ workgsheets and, 
proofsheets; in process listings; and a variety of manage~ 

ment and user reports. The system also supports the data 

base tor an on-line circulation system (BELLRFL) ani a 
photocomposed veined book catalog. Operational since the, 

" beginning ot 1972, BELLTIP provides a number of advantages 
i Over, the previous manual system. These include faster 
processing ~ orders, better anformation about orders inh 


process, automatic handling of routine processes, edimina- 


tion of, redundant record transcriptions and better manage- 


& 


i “ 
ment intormation. 
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/pell Laboratories bOOk Acquisition, Graco. 


and Pital ovidn System oy 


‘ } INTRODUCTION 


“There are currently 26 library units at 20 locations in nine 


oe in. the Bell Laboratories Library. Network. These 


‘libraries, together with other specialized units in: the” 
Libraries and Information: Systems Center of Bell 
Laboratories, serve the information needs of about 416.000 
hea Bell “Labs scientists, engineers, and supporting personnel. 


Eight of the /libraries are operated jointly witn the Western 


fie 5% 


Electric ~ cas and also serve Western people at those ‘sites. 
The Librarieb Operate in a highly- integrated network _mode 
with steals sharing ot resources, a mix ot Centralized 


| 

and decentrdlized services, and common systems, standgfd's 
| “ 

and goals. | | 


Since 1958 the libraries have been utilizing ‘gémputers te 


coe and eigee 


/ make intormation tiandling more effective, 
1968, with the implementation of the BELLREL circulation 


system (2), One-line systems have been/prominent. | BELLTI?, 


book acquisition and 


‘an interactive system which controls 
4 


since January 1, 1972, but 


cataloging, has been operational 


the literature. BE 


has not previously been detailed 
Operates currently on a 


book orders an- 


(160,000 copies) and handles 


nually. 


: s \ ‘\ . | 
"| SYSTEM OVERVIEW = | 


) y } 
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a \ " ant . 
. -BELLTIP is a\library processing system yeoncerned with the 


acquisition, ‘catataging and financial accounting of books 


(see fig. 4). Information is ” keyed 3 -line to 4 
Honeywel1-6000 computer through interactive erminals to 
maintain an In Process File’ (IPF) of all “active titles, 
including © order information on each copy from the time of, 
initial eatry until atter the ‘copy is sent to the library, 
‘and cataloast information for new titles and changes: to old 
titles, The IPF hands, Gift new and ‘altered .information to 
+ the BELLREL tivadiaeion system, to an accounting history 


. 


file, and to a master file of. cataloged data. 


The terminals, in addition to their work for data entry and 
for. a\ variety. of on-line queries, are used as printess for\ 
those products oils timeliness is essential to the proper 
flow of processing. out put accumulates as a result of 
© eystem processing of gata input and is printed at the .ter- 
4 minals ~ whenever dhnusvient throughout the day. Such output 
*\ineiudes ali orders, cancellations, claims and other similar 
requests to suppliers, printed on a continuous form sorted 
in \gupplier order; receiving reports which give the disposi- 
tion” of all copies received ("send to preparations", "send 
to cataloging", etc,)j cataloger’s worksheets for the first? 


copy ot each new title which summarize all existing input 


and are used as coding sheets tor additional cataloger 1n- 
¥ . 


o 


ve 


* entered for each copy cited on.an invdice;’ and’. prootsheets, 


the system following each cataloger’ $ change or indeiad en~ 


' (LTP) group at Holmdel, N.J. Prior’ to BELLTIP, tive-part 
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put; "invoice reports which give a record of accounting data es .# 


\ 
{ 
\ 
\ 
\ 


_ summarizing- the complete current updated, ERCORS as known to: 


i 


pees On-line queries display records, give up-to-the-minute . gee 


account ing reports, monitor vendor performance, and monitor ' 


the utilization of file Space, - " 


| 


In the batch world, products include book pocket and = spine 


“labels, library bulletin copy, vendor PESESLNEtS analyses, 


os 


; evinced book catalogs, numerous statistical and” management 


reports, .and a — ta Process hist (IPL): dastriktuted to 
all libraries which’ itemizes all — in the various 
¢ 


stages of acquisition/cataloging. 


THE DISPLACED SYSTEM 


ra’ 


Acyuisitions, processing and cataloging have been cen- 


tralizea for many years in the Library Technical Processes 


order torms were typed tor each item selected by a local 
library; one copy was retained by the library for its out- 
standing order ‘file and the balance sent, to LTP. Twd copies 


were retained by LTP for its order and, when appropriate, 


received files, and two were sent to the supplier, one to ke 


) } 
used as a status report form or to be returned.-with the 


. . - 


book. In all, a halt dozen manual files were maintained to 


Support the. ordering/cataloging runctions. 


4 a . 6 : o% 
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ge & The system tiad many deficiencies. In general terms these 

: were “geut as a lack of control over individual orders (they 

had a tendency to wok “lost in the systeni"), excessive time 

i _ '*. delays between order’ dnd receipt at, the local library, and 

, excessive clerical time. at various ‘stages. ~ More 
epecifically,. the deficiencies included: 


‘ 3 \ 


Vs peatoys and ‘time- consuming “form processing. The ‘in- 
; dividual order forms were first typed on by the local a 
library, then typed on by LTP to enter supplier and . 
contrél number information, inen, ‘typed ‘on again by LTP 
we ' at time of receipt, etc. 


> 


ae Vaeuvenlent order _ Status queries. To follow up on the 
progress of an order the Iocal Ie BESEY had to call LTP 

to look it up in the order file to see it it had been 
dnnotated with a supplier report or to see if it was in 


the recently received file, or cancelled, etc. 


4 : 
3. Datticult claiming, The only way to systematically 
Claim orders was to periodically review the entire 


order tile of 4000+ forms for those that were overdue, 


4. Re-keying of anformation tor different uses. Cataloging 


; a title oreserved none of the keystroking of ordering. 
the title. Updating he. pieeodstdan system (BELLREL) “ 
required manually  keypunching cards for title and 

‘ holdings information at time ot initial entry and for 


’ all subsequent changes. : 8 


= 


ae 
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M5 Uncoordinated network - selection policy. Since. in- 
dividual libraries were not aware of the outstanding 


orders 'of | other libraries, © they could not ‘readily 


of 


.. GOordinate senectibn. Ihadvertent duplicatio 
Roe copies in their own library was not uncommon. 
- 6.. Costly or ‘unavailable =e card catalogs. The unio 
. 8 card. catalog containing some 200,000 cards was main- 
tained an only 6 locations, - The other Libiacien had a) 

local card \catalog and, from BELLREL, a one-line-per- |, 

title line-printer listing of titles in the network.f 
It was not economically feasible to maintain a union i = 

card catalog for the wuniber libraries, and even tor 

the: large libraries, updates to the catalog sig- 

nificantly lagged local receipt of new titles. 
* 


NEW SYSTEM OBJECTIVES 


The deficiencies just listed suggest some ot the charac- 
teristics defined tor the new system. The principal goals 
it gains projected for the new aydeien were: oe 
me es Faster processing of all ” poak | rders, bee complete 
clearing of all orders by\ “LrP Wishes 24 hours of 
receipt, including the activities of file look-up, data 
vbrification, ‘data creation, | elimination of uninten~_ 
tignal duplicates, selection or supplier, ‘preparation 


ot order forms, etc. “° 


Sie 


4, 


7. 


{ 
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“<2. More complete, current and readily aocessiblé. informa-* “ 


‘tion for decision-making and control of all processes, 


- including. the capability of, identifying accurately and | 


promptly any book or ‘set ‘of books owned, on. order, 


’ 


Claimed, cancelled, in process, etc. 


Elimination of virtually all manual files. 


Improved communications with requesting libraries and 
individuals, both on a regularly scheduled and demand 
' 


basis. 


Automatic alerting to situations Ad Erompt ac- 


tion, €.g. claims, cancellations, overexpenditures, 
etc. 
:: ; 
Automation of all routine processes’ which could benefit 
therefrom, ¢@.g. preparation of claim notices, in~ 
process reports, cataloging worksheets, Statistics, ac~ 
saonkingy announcement bulletin preparation, BELLREL 


ap 


tile updates, etc. 


Reduction to the lowest practical level of all record 
transcriptions ‘and .. repetitive Operations, thereby 
cutting. error rates and the total cost/effort required 

‘* . ® 3 . 


to get books into the library and into use.’ 


8. Development of a master data base wiliéh would support 


al]' immediate services and products, including a, 


a 


v 


OD sprinted book catalog, and also ee hospit ble. to ‘dikery 


“extensions, “such | as. new “user, services, e.g. SDL. for 
ee es eee monographs on-line searches, a bg 


< 


‘ 80>. as to: fine-tune the system in terms of responsive- 


al a “cost, 


10. ‘In summary, improvement of the total response of the 


library to the ‘user. 


ye 


yet aan 


FILE CONVEKSLON 


The goals just listed were agreed upon in! 1970. and active 
Pe : 


.development of the BELLTIP (Bell Labs Libraries Technical 

Information ‘Saadeudindi« system proceeded LmmnAtavaly ; 

Programnling {using primarily FORTRAN ad both time-sharing 

and batch environments on the uOneywent) progressed so that 

new " acquistions were ordered, received and cataloged under 
/. 


on new system on schedule, beginning January ‘1, ° 1972. 


.. 5 Meanwhile, a. massive conversion effort was required to.con- 


vert the existing card‘ catalog to machine readable form . so 


as to merge the retrospectiye data base with the newly ac- 


,cumulating data base in machine-readable form. This kasic 


“'" conversion eftort, begun in 1971, culminated during the 
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3 §. Provision of! management Latecantton sufficiently . rich. 
pang’ reliable to..aid, in further improvement of the | 


system: and allowing significant monitoring and feedback © 


ness and efficiency, thereby improving service’at less_ 


pie Bes f 
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summer of 1972 and, after extensive - proofing, editing and 
‘ fs t £ : 


, 


“validation, led ‘po the production of the. first/annual 


. 


Jf a ee ee 
printed. book catalog. in the spring of 1973. / 


‘Before any conversion could begin all cataloging hava ele- 


: / ments had to be defined and designated. The MARC codes, an 
‘ $ ) ] 


obvious choice, were carefully. reviewed. A. decision was . 
made ‘to simplify the codes. for internal ‘use;/ any incoming 
MARC records could be easily .converted to tie, simplified 
acheme: Ali uniquely defined data elements were assigned a 
one’ or two: chardcter Jetiatiatar, to a iqreat extent 
mnemonically. chosen, and terminated ’ by the reverse slash 
character, a character wnich would not naturally occur in 
the text and would not be used for any other purpose. ,The 
complete. set of designators (i.e. data elements) chosen, in- 
cluding many not needed for the title conversion process, is 
shown as tig. 2. Note that the second character of a double 
~designator is generally numeric, denof€ing a member of a 
class of iicmaneas Thus, whereas the Standard Book Number 


is, detined by the single designator s, authors, of which) 


. .there may be more than one, are defined by. double ‘desig- 


nators a1, a2, etc. aa ; ' 


‘Editing of the shelflist cards for the keyboarding operation 


, 


followed, This. first neepaeed Photocopying the’ cards on 


“worksheet forms. The shelf list at the beginning. ot conver- 
. e 


sion, in. January 1971, was frozen; new titles coming into 


& 
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“LTP during conversion in 1971 ji.e. prior to. on-line ‘entry 
“through BELLTIP beginning the following January) were jai ne 
tadned in a supplementary file converted after completion of 
the avigindl file. Even after January 1972, catalog cards 


-had to be produced for the public catalogs until the printed 


book ‘catalog. became a reality. 


Catalogers processed the worksheets in sequence, supplying 
data codes and edit fields. Conversion gave an opportunity, 
tO some extent, to correct inconsistent ‘practices of the 
past. (After conversion a major benefit of ELLTIP has been 
the relative ease with which additional cataloging practices 


may be altered through "systematic identification and 


specific or global change of fields of rere oe 


Keyboarding was done by an external contractor,, using an on- 
line video-terminal data entry and edit system,, The con- 
tractor was required to. produce listjngs of the keyed input 
and provide basic validation of record characteristics as 
well as diagnostics on misSing or illegal fields. In par- 
ticular, data entry personnel were instructed to flag with a 


special Character all fieids which they had trouble reading 


‘ . 


or thougnt might be in.error. Proofing was then done at 
Bell Labs. If corrections were necessary they were in- 
dicated on the contractor’s listing which was returned for 


re-entry. 
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when all, titles and changes were entered, .the final cumula- 
~~ ‘ . : ro ‘ 
_ tive tape | .waS reprocessed from the contractor’s charactet 


set (eheDic) ‘and record format to the Bell Labs seobed for- 


‘.imat (in ASCII). The reprocessed tape “was ‘merged wath files 


‘ 


of tata ‘epeuntbaged through BELLTIP after the conversion 


* ete -off date to become the ‘tirst complete "master file dt 


mc 


", gataloged data. "This bape was * subjected to: additional 


validation perbenns which complained about ad éainy required 


fields, inappropriate combinatiochs pt eields, and Siesat 
depaten tor. tields present, ‘A number of programs were writ-. 


‘hi to ‘help tne "clean-up" process. 
-' - ’, = 
~ s 


% ° 
“+ BELLTIP FILES 


From the user’s viewpoint’ there are two basic files in BELL- 


TIP. First, the In Process File (IPF) is an on-line ran- 


domly accessed file of all current acquisitions and recent 
© x 


catalogers’ changes. Secondly, the Master File is an oft- 


. 


"lJine sequential file on tape and/or demountable disk of all 


cataloged titles; it 1s accessed randomly tor some applica- 


tions when convenient. “There is considerable Similarity in 


the record structure of the-two files; each has variable- 


Langit fecords consisting oF variable ‘Length fields preceded 
by a record ‘key, jabat. inventory: ef tields present, and a 


string ot pointers to locations wathin the record’ for the 


Start of each tield.present. Other fileg are. needed to sup- 


-port ‘these twc primary files. _ , 


“4 


. 
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Record Key: f : i ; * . +. 


‘ 
‘ALL files of Book records are Oraered on a six-digit acces- 

sion number as key. For cataloged: titles, this number (also + 
calied a costae Geasies of its lead digit) is in the 
range 10000 1* 199999 and is the game ag that in-use for BELL- 

} REL Since 1968. BELLTIP | automaticaliy wasters pons’ 
numpers to newly ‘cataloged titles’ (numbers tor titles purged . 
dre gub ject td ré-assignment atter two gaara? and pands-oft, . 
this eee | to... BEMLREL. Fok 1 new titles on order, a 
“temporary" accessilen .number {in the range 300001-399999 and - 
called a threé-number) is automatically assigned ry the 
nyaten. The use of two series of numbers allows the rela- 
tive wolatility -Of acquisition activity (due to caneella- 
tions and consolidation of duplicate orders) to have no im- 


pact on the more stable world of cataloged titles (and thb 


ra 


circulation tiles). When the ftret copy of. a, new title is 


“es 


received and /cataloged, it’ and all related copies (with 
ng bs 


3-numbers) ar¢ given a single permanent ‘number and apr 
aa a 


proprigte ra oss~references are generated tor the IPF. [he , 


« 


Master File, since it contains only cataloged titles, sees an 


How ictal series of en numbers. When up-- 


Be { . 
dating fi Jiu, ‘alt aceession, numbers. {1- dexd-) must be ac- 


Bes a, single alpha *check~ character which is a 
istic of the oe easily Checked by the system 
‘discernaole to the user. (The ‘check character is 


obtaingéd by relating one of 23 letters of the alphabet to ‘ 
4 . 


es | : fi 
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2 ea¢h remainder plus one, modulo 23, of the. accession 


: . 
number. ) This: minimizes erroneous updates due to inaccurate 


e. 7” ing og the accession number. Naturally all printouts of 
a¢cession numters by the system include this check character 
since it is needed for input. 

‘| 
Directory i: | 
: a ; . | oe 
’ ‘Since records occur in tne IPF in arbitrary ordér, access is 
made through hhother file called the directory which io a 
, index of obinkers maintained in accession number order, The 
: pointers are comprised of three computer words.as follows: 
word 1--kits 1-20, record key (accession number in integer) 
ar 
bits 21-27, check character 
, ° tits 28-30, entry type a aon 
7 “bits 31-36, sub-number 
er e77kits 1-8, status code 
kits 5-24, various flags depending.on type i 
bits 25-36, date of last status change . 
word j--bits 1-22, beginning word on LPF es 
: bits 23-28, flags depending on type , 
bits 29-36, length of record on IPP 
2 Hence word 3 of the directory pointer locates a_ record on 


the IPF tor the sik ubcicagn in word 1, word 2 allows selec- 


: tion of records on the ‘basis of status codes: and other 


status-related flags. ‘A given title may have multiple en- 


na 


os - , 15 


, oxder time. *ype -4 records are for "supplementary" fields. 


"using a sub-number in bits 31-36 of word .one. Type-7 


- 
. 


" SIPFLE -, 13. } » 


tries in the IPF and, correspondingly, the directory. There 
are seven types of ‘entry in the directory, tive of which ™ 
‘point to records in the rPF. Type-2 records (identified oy 
bits 28-30 of word one) are concerned with “title” charac- 


\teristics (title, author, publisher, etc.} assignable at 


(added authors, added ‘titles, subjects, etc. ) assignable 
ony .by catalagers, * Type-3 and Type-5 records are updates 

of type-2, and’ -type-4 material, "respectively, in ‘the case. , ‘ 
that the original sabaloatuc has already been handed off to 

the Master File. Since there may be multiple updates 


between handoffs, time sequence of changes is preserved 


‘records are concerned with "copy" information (vendor, 
Shee, library, copy-number, order date, receipt date, ?¢ 
etc,}. Each eons has its own record, distinguished by a 
wate sub-number. Type-1 records in the directory ane 
erduy-ceferences, where word 3 instead ot pointing to the 
IPF gives a warvuving aceseaion number to be found elsewhere 
in’ the directory an lieu of tne obsolesced number in word 1 
of the cross-reference. Type-0 records include pointets to 
invoicing information in the IPF. When copies are invoiced, 
the copy retord (type 7) includes reference to a system ‘as- 


Signed invoice trace number (in the range 100 


° 


. which, through use as a pseudo-accession numbe | 


directory, 


pcints to additional invoicing informafion. 


a 


- ip Process File 
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. . 4 


voice trace entries are handed off to the Accounting History 


File, 


- 


ae 


In addition to pointers to the IPF, -the directory maintains 
some subtiles within itself. Tnese files have three~-word 
type-0 records (thereby resembling pointers). and pseudo- 


access numbers smaller than 10000. ‘They include accounting . 


information (three words consisting of key, ‘cumulative en- 
. Cumbrance, and cumulative expenditure) for each library and 


each regular supplier. " : oh “ ad 


‘The directory is written in 320-word blocks, the first of 


which serves as an index to the rest of the directory, each 


word giving the first key of successive blocks in the direc- 


tory. 


, 


: 4 ; 
The In Process File is a random file of’ variable-length 
records, When a record is updated, if the new record is 


larger, the 61d slot in the file is abandoned -and the up- , 


dated record is placed at the end of the file. 


Periodically, a “garbage collection routine repacks the 
file to recover abandoned space. The directory is also 


rewritten at the same time since new pointers must be con- 


\ 


structed, 


‘An IPF record is constructed as follows: Word 1.is the same 


as word 1 in the directory: this is a redundancy check to 


Al 


field of 


‘mators in/tig. 2). Since the machine 


Print Files a1, 4 


/ 


make sure the f@irectory is pointing to the 


ventory where each bit, in fixed positio é 


uses 36 bit words, 
nen word 6f bit inventory controls p to 36 fields; if the 
‘bit is on", the field is present, otherwise not. The next 
sever words are "starts" (packed 3 toa word, 12 bits 


each cofresponding, in fixed position, to each bit in the 


bit inventory. Since some designators never have content, 


tide. they are fiags) the corresponding bits are located at 
the end of the bit inventory without corresponding “aaah 

n-zero starts (correspondjng /to non-flag bit inventory 
its which are "on") ~ point /to a cnaracter count which is 


: } 
followed by that many Characters of content. Fig. 3 il- 


/ lustrates a sample IPF: record) 
_ f 


/ 
i 


As input is processed and Bes on the IPF, certain output 
reports ‘become available fOr printing at the terminal. This 
evintabhe ASCII output is/saved on sid ae two "print" tiles 
until requested by.a terminal. Two tiles are used’ so that 


PE 
at the beginning ofa new processing roo, lestaves output 


may be repacked and consolidated the alternate file 


betore new output is.accumulated with/it. 


right record. | 
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ype) are a bit in-| 
refers to a leqal | 


information (corresponding | to one of the desig- | 
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control File ~ \ 


A 64 word control ‘tile stores various parameters of /interests. 


/ 
= f 


' 


v4 » 4 / 


Ato. the system, including a pointer to the next availably” 
‘ . 4 ( e. 
lenumber, the next available 3-number, the next available 
r) af p 


MED on the IPF, the number of entries in the directory, the 
: ‘ ‘ 


name of the <urrent print file, the nee and end words 


of various types of printable output available on the cur- 


/ ; 
rent print fileg etc. ve @ \ 


‘ : : . ; Bg 
Save Files ei rn . 
: a ae a ‘ ae are “> a 


. ‘ 


As processing of input takes place, the IPF and directory 


‘get updated. Adequate information is saved .dur ing the up- 


t 


€ : is 
date process to allow reconstruction, of the original IPF and. 


directory in .the case Of abnormal termination of processing. 
+ \ 4 “ e 
In many cases jobs are re-run automatically without the user. 
.¢ ‘ ‘ 


* 
being aware that ated Ha was encountered. 


\r . se 
} ea ° id 


®, .e ’ 


haster File 
sds 


, Periodically,. newly catal ed records, cataloging changes, ~ 
and noldings changes are handed off to the Master File which 


at present normally resides on tape. . : 


7 


a ee 
* 


” . i 


Since the Master File records are of vatiable length and 


written sequentially, they -are written as .two logical 


records. The. first, of two words, gives key, date of crea- 


tion, date _of latest ie and ‘number of words in tne 
; “f ’ tog 5 


hsb Satay Eh casi ca api cima ee eee 


ek 
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second scan record. The second ‘gives bit inventory, 

starts, holdings, and content similar (except for holdings) 
i mR 

to the IPF reford in tig. 3. The three words of holdings in 


each record |allow for 27 libraries| packed, in fixed posi- 
| . és 
tion, at four! bits per library., Unlike’the IPF, ‘there is 


* } | 


only one t¥ge of master File - re¢ord, namely completed 


cataloged records. Since copy information does not go into 


the file, only the cataloging subs¢t of the designators in 


fig. 2 are relevant. 
4 Ps: 
i 


For many geports, insinaing formatifen of sorted files for 
the printed book catalog, it is desirable €0 access the 
master file randomly, ‘This is done by loading the tile onto 
disk in 1280-word segment s° and at the same time creating a 
file of pointers locating the start or each entry wathin a 


{ 
segment “and pairing it with all desired keys. These keys, 


.@.g. call number, title, etc.) may then be .sorted (with the 


_ pointer as a passive glement) .and records retrieved from the 


\ * 
disk master file in sorted key ordér. 


t 


‘ 


. ig 
COMPUTER BVI RONMENT 


‘ 


BELLTIP prograns are ‘Fesident with the Honeywell 6000 com- 
puter at ek Labs’ taxkay Hill, N. J. location and accessed 
through its ‘wtuestinetng Syatam avn ate users are 
thus part o£ a large SOMA TEY we TSS users ne a small com- 


munity of BELLTIP users. As part ot ‘thd Aarger community 


4 


. 


vU 


- £ 


7) 


1t2 
‘ 
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( - | : 
they benefit’ from a ReRTEONE: cM i time-sharing en- 
vironment, (on a general- purpose computer) and a » pumber ‘of 
system utilities including a powerful text editor. ‘This aie 
lows for easy data entry and correction with string or line 
replacement, deletion or insertion in the edit mode. All 
terminals and all epee printers operate normally in 


upper/lower . case _ using the full ASCII character. set. COM 


and cag ogeeenre output are also available if desired. 


At present BELLTIP used three . Terminet (G.E.) 300 terminals 
at 30 | eps” for taka input/output. ‘These ‘terminals ‘provide 
ee ae quiet, a aaa impact Printing and are 
Capable of handling sprocket-fed multipart forms... In addi- 
tion, lany ASCII terminal at any Bell Labs Library Network 
location can access ne time-s aring system to ery BELLTIP 
Siles, |and se several terminal noite are saa While aa data 
at the Technical Processes unit ‘kan be entered on~line, the 
terminals also support a conus tape . cartridge unit for 
off-line entry. A rewound ‘cartridge may be reas into the 


. 


system at a relatively fast, rate under macnine control, 


‘thereby saving on connect time; however, connect time 


charges are now significantly less than they once were, 80 


. \ 
the trade-off between cartridge unit rental and connect time 


charges for on-line entry is about even. ) 


1 F . 


{ 
\ 


F a . \ 
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‘ PROCESSING FLOW. 


e 


Qverview : 


BELLTIP input hata ie destined for one of ‘four functions: 
order, receipt, invoice or catalog. In general, the goal is 
to enter the ‘data using general-purpose time-sharing 
| routines and editing facilities, and then save it in a file 
ac: sa ‘ot which is the same as the function ‘to “which it 
‘applies (e.g. “order"), . When ‘. file de edited and ready for? 
" prpebesinaz it is submitted: to a BELLTIP routine (on-line, 
interactive) called ENTER which checks it for various syn- 
, tactic, fequirements and if satisfactory puts it in a “queue 
. for processing. If ENTER finds syntax errors, the file must 
be corrected and resubmitted. When program PROCESS (batchy 
_ ais “invoked, it processes all accumulated input queued by 

ENTER. PROCESS may. be run at any time and is generally ex- 
seuted about, *5-10 tlies. per day to keep the flow of work 
moving. (Although a "batch" program, PROCESS is executed 
remotely from the terminals and takes about one minute to 
pohpleen) Program PRINT (interactive) ait all ace 
ecadl oie output prepared by PROCESS to be printed at the 
teruinaie: A short dialogue selects the output desired, al- 
lows for form alignment, and initiates printing. A response 
by the operator at the conclusion of printing is required to 
conrixrm successful printing (no paper jams, etc.) and to 


scratch the corresponding area of the print file. Proqrah- 


22 : 


x 
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PRINT also prints all error or warning diagnostics prepared 


by PROCESS. More than. a score of possible diagnostics: alert 


the Operators to "prob Lem" alle a Cudae duplicate copy’: 


orders discovered by the system, atequpting to cancel an 


item already cancelled, or to, invoice an item not received,. 


etch | such diagnostics are not detectable on thw basis of 


ia by ENTER. ok 


Each PROCESS run: accumulates updates on a‘ separate A ae for 


the BELLREL circulatiqg files, and for the: preparation of +3" 


.pocket ‘and ‘spine labels. Once a week this data is’ “handed - 


off", ‘and the BELLREL publication file is updated which in 


turn produces "maintenance* (pocket labels, punched charge 


cards) needed for Girculation. ° Paper tape is punched which 


drives a moditied IBM Selectric typewriter to‘ automatically 
print spine labels . on ° _SE-LIN ,, stock using: a specially- 
designed labeler. —rv ana ‘eirculation tile*u updates ‘are 
done at time of onder tor > added copies, ‘and at time of 
“gataloging for copies of newly cataloged titles. “In this. 
way. ‘the circulation system knows about copies on order’ (a 
fact particularly important to the ‘libraries in ‘responding . 
to .the weekly “Titles in Demand" report from BELLREL) 
ricther} received added copies may te sent. to the » libraries 


inmediately since sil Seca (labels, ‘etce) has _been 


. 


prepared in advance. 


> 


Peer 


wee wee a) ee ee a a >)  * 
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“sAt ‘least once a month information is handed off from the IPF 


to the Master rate so that the monthly printed book catalog 


Daa ‘cumulative sujplement may be propane’? At this’ time .a- 


number’ of road reports are) prepared from “ne Master File, 


Te sae ee oa Fee. 
“Ng? ; 


All. tields: of information to be processed by "BELLTIR must 


begin with _a one or two character ‘field designator and end. 


we . ‘ a 
with a reverse slash.° All _functions, except the invoice . 


, £anction must ‘begin with, the b designator. to eohoiey, the ‘ac~ 


cenaton number of the iter Anvbived. “If a previously en= 


tered title or copy ig being referenced, the b° designator is. 


- t 


followed “by the ° six digit 1- or 3-number plus - check 


| @haracter and (for scopies) einthiae tone: referenced item, 


Most order function activity is tor the purpose of preparing 


ss order torms to be sent: to a SUpBLLEX: From relatively free 


form and sometimes abbreviated input (generally received on 


a Library Order Request form--tig. 4--£rom a. library) the 


order assistant. enters data (sample snown ‘he fig. 5) ‘and the aa 


system. pr@pares orders. etc. on preprinted forms as: il-. 


‘Lustrated’ in tig. 6. The: same form is used for’ fnultiple 
‘purposes, as distinguished by the. variety of ooncinte system 
assigned headings: - “purchase Order", "Requisition, "Claim 


on Open Order", "standing Purchase. order", scontixzming 


Telephone Order", "Cancellation" and “Request for Invoice", | 


"Please Rush“ dingy, be ptiea if appropriate. - 


g 


Qt. 4 
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‘ with order Give, a Snelé set of Htitle® charactéristic 
"designators will be followed by multiple sets of copy ‘desiq- 
nators if multiple copies are being ordered. . Copy charac~ 

* teristics: which “are the same tor all copies need not | ibe 
repeated. “the I.D. numbers of any requesters may. be cited 

and these — will automatically: be queued in Si circulation ne 

_ system. ies a , variety of ahase ‘etc. may be} invoked; such 
“as to inhibit listing of the title in an announcement bul-— 
“letin, BRarens claiming before a certain’ atone ‘ete. wan 

By ise copies | already on” Order are ‘reported as cancelled Or 
= delayed, the reason one cancel Lat ion, or delay: is entered ana 


Sian show on the’ in al ees oe ¥ ak ‘ iy 4 


“invoice and ‘Beceipt runctigne” mes. ss eg eae 
. ~ : 52 / ae ; 
_ The invoice Function is used for normal receiving of  Bookb. 
Its normal” use. implies that both ‘books and ‘invoice hhave been 

hace received. In the’ exceptional case ‘that the. “books precede 

7 * the invoice, they ‘may be. received using ‘the receipt func 

“gions: later they must ‘be. invoiced using {the invoice . fune> 

* 4 “thoh.. _ Overdue invoices ‘are’ listed on, a weekly Lise (art, of 
‘the production of. the IPL) and, “may © be claimed, either 


automat ical ly: Re) specifically. ‘Whenever an item is entered : 


} 


{ 


a des re} received, ‘up to three eae products -resgult.. \ Hirst, a 


* receivin report (fig. Re gives the disposition ° each ‘item 


receiv ds routing it on the basis of ee: it. te at new Ae: ‘ 
f , We : 
iste ran added copy, whether or not it lie the. first, copy | 


LA 


ner, ie: bycaes cataloging or preparations. The. receiving 
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received, and on the basis of other information supplied, 


report also has annotations, ree as RUSH (it so ‘designated 


at time of ‘order or later) and PUSH ag ‘automatic system 


decision that excessive ‘time hae: lapsed since placement of, 


. 


“the order). A second ‘report is the “invoice report (fig. 8). . 


: ca tel g Se 
oa written record of all data recorded © for each. _ invoice. 


mig Fitally, a “cataloger” 8. worksheet (fig. 9%) is produced. for 


By it, or w designators). The cataloger must also. assign a” 


en fs a? i ; 
main: . entry. mt=-aUthary m2--conf erence, or “mj--title), a 


“. 


TH one 2 sub ject, (wi) ‘ora ‘positive. indication that “nos. subjects 


‘ “viving ISBN 4) ‘field must be a legal ‘ISBN as cited. inh the. 


Characteristics supplied at time of order ce e, a; en, Py qe 


“book, a8 “both the q_ (Le card, number), and s fields are “ 


the first copy received of each new title. Thid, worksheet « 
shows ‘all information already in the system on the basis: of. 


order activity, and is used by the cataloger. to ‘alter: and: 


add int orma tion for tataloging function PABEEs = = : " 


S38 Day wok ; ae Hr ts, ae 


Rona bunction 


‘ 
"ay 


The catalogersnay add ‘to, revise, ‘Or ‘delete any of the title, 


‘ y 


oan 


call number Me an abbreviated author-title statement. fay 


: use- “in BELLREL ana din some reports (28). and either at least. gn ee 


bd 


“must be at least: one ‘author roe At m2 there ‘must: be a con-. “ i 
i. 


ference entry. sen.z, and if m3 a title (the ‘Any’ added Or sur- 
- f » et gp. 


“are | being ‘assigned (WAND oe” ae the main ROtEY, is we there: eae 
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checked for correct syntax Ly our programs when used by ia 
gatalogers, (Sometimes the order clerk — the s field for 

. poprEnen purposes in the case of orders for reports;, also 
books have been known to cite ‘illegal’ ISBN numbers ‘& 
Aevenced by our pregrams.) If, On ware occasion, a cataloger ® 
wishes to intentionally omit a required fiela, the desig- ° 

nator must still be included, but with null content,, e.g. dX 

for. “date omitted", PROCESS will report diagnostics from . 

failure to adhere to these rules. (Io the case of updates 

to previously aor titles, “walidation” if also’ done 6n~~ ~~ ir-~ 
the updated Master File record at time a integration into ; 


the Master File.) . = + # 


“At the time of original cataloging, or later, the cataloger 

may give additional subjects (w2-w9), added author entries 

(x1-%9), added conference entries (y1-y9), added titles: ; ig 
(21-27), notes (n1-né} foreign language code Using MARC ab~ 
breviations (f1} media code (£9) flags (f2-f5) and other 

fields, some at whieh are described elsewhere. a 


Any title gaven (t field) will always appear as an entry in 
the printed book catalog (PBC), sorted alphabetically. If 
the title begins with digits, or if for any reason the title 
would ot naturally sort as desired, a sort key must be 
given to determine its proper position in the author-title ¢ - 
section of the PBC. If a sort key field ja given, the title 
entry of the book will sort as if filed ander the sort keYoa 


but print according to the title field. 


, 
a 


11ti-volume sets may be defined as two or more related but 
ibliographically @istinct " volunes ‘saving “the same call 
umber, Since BELLTIP must be able to sequence every volume 
properly in the classed catalog or any report arranged by 
class number, volumes with the same call gumber are dif- 
farbntlated by being assigned unique sequence (+) fields in 
numerically ascending order. Sequence numbers are also use~ 
ruh in sorting entries in the author-title and subject 
-catalogs into a preferred order. Commonly, sequence tields 


ee ne Pe es 


are initially assigned “in “the “sequence +004, +008, 012) 


etc, so as to allow for additional intermediate ‘volumes. ; 
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Only books not part of a set (and hence with a unique call - 


number) are allowed .to have _ Sequence 000 ‘or sequence 
" omitted. In addition ‘to, ae Se numbers, volumes of 


a set should have, for ientisication ie BELLREL and certain 


peinetés unique 29 fields. These “variable data" fields, - 


like the abbreviated aythor-title (z6) statement, are fixed 
length title identifiers which do not print in the public 
PBC where full titles are given, — are useful in line- 
printer produced reports where field length is a consider a- 
tion, 29 tields generally give volume identification in 
order to distinguish among volumes which have the same (28) 


* author-title statement. ‘ 
volumes of a set may, of course, be cataloged individually. 


° 


That is, each may appear with its own description in the 


PBC. However, in manyscases it is preferable to combine 


. 


. 
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volumes for a single PBC entry, similar to the “open en- 
tries" of card catalogs, In this case the lowest volume, of 
a set (or subset) must be defined as the "base" volume- of 
the set or surset, and the others pecome “subordinates”, 
Only the base volume appears in the PEC. It must contain a 
aulti-volune note (n9) which acknowledges each of the 
subordinates “it relates’ to. While subordinate entries do 
not individually appear in the PBC, they are important and 
distinct for the purposes of BELLREL and ‘the identification 

ene “of holdings for tnventory and ciréulation purposess-* -~— sw 


* 


For each batch of cataloging input, SRGCESS prepares FEOSE* 
sheets (fig. 10) giving the goantake updated record as then 


known to the IPF. 


once wif item is successfully cataloged and handed off to the 
Master File, fields are generally corrected or updated by 
entire tield replacement. However, since some fields nee. 
very long and complex (in particular, the n9 field must , ae > 
cenaently apdated), it has been made possible to alter 
“nanded-off" fields without total replacement, There are 
three edit ¢unctions paralleling in concept three’ Time- 
Sharing System edit commands. These include replacement, 
é ‘ deletion, or insertion of selected portions of a field. 
Each function requires an unambiguous and exact. specitica~- 
tion of an ulation: etcing to be replaced, deleted, or after 


which an insertion is to be made. The three cofimands have 


a 
, 


the following syntax: » 
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a 


1. string replacement: Dr7si"s2\°_ ! 
2. string deletion: Da“stX\ . 


e 


‘ » 5 
3. string insertion: Di~st7s62\ H 
, 4 


Here D stands for the designator ot the f eld to be edited, 
81 | Stands for a string of characters in he existing field, * 
and $2 stands for a string of characters to replace, or in- 


- sert after, those defined by s1. 


; \ 


“ 
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wero we pv MUEBLES, AND..REPORTS ou ea Se 


All users of BELLTIP are necessarily interested in the cur- 
7 rent status of titles and copies. The order and receiving 
assistants are primarily interested:in the active copies in ‘ 
the In Process File (IPF), and tor this purpose the In 
Process List (IPL), a weekly listing of the IPF, is usually 
adequate, If more recent, or sligntly more complete, infor- 
mation is required an on-line query (command "run b", 


lslook) displays IPP records at the terminal; the command 


uses the accession number as key. ee 


‘ 
» 


. 


Catalogers and their assistants are interested not only in 
current ’ copy and recent cataloging information (IPF) but 
also in earlier cataloging and holdings information (Master 
File). A complete line-printer dump of the Master File an 
call number order-(two columns, upper-lower case) i8 ob- 
. tained about twice a yeac with cumulative updates tre- 


quently. Any more recent changes can still be displayed on- 


3U 


“~< 
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line. ‘Of course the public photocomposed printed book ,, 


catalog also gives cataloging information, but omits certain 
non-printing fields and obscures some spacing and punctua- 


tion, . 


Evegyone is interested in the current holdings of a title,. 


and in addition to being displayed in the cataloger’s master 
file dump just mentioned, this is given in a monthly public 


holdings list report. More recent changes are displayed on- 


‘mownee * wor Dine.through.either BELLTIP or, BELLREL terminals, or in the 


_ IPL. 


and statistical reports through both additional on-line and 


batch procedures. 


in Process List 
. ¢ 
In addition to the main network comprehensive IPL, BELLTIP 


produces a number of specialized listings, all issued weekl 
in the sece basic format shown’ in fig. 11. sc 
Prdcesses gets individual cumulative listings of tems 
overdue in various statuses, such as in cataloging, in 
preparations, on order, awaiting inndioe, etc, They also 
get a noa-cumulative list of all items cent "ks fo ee ee 
Since the previous IPL. The individual libraries get unit 
IPL’s (referencing only their books) of all items in process 
(cumulative), and, separately, all items cancelled and all 


items sent since the previous listing (both non-~-cusulative). 


e 
e o 


' 31 


rth 8 


* Finally, management is provided with a number of accounting-~- 


Chaat de a 


: \  * om 
1 \ . 
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‘ghe IPL listing is largely self-explanatory, but a\few com- 
‘ments aré in order. Statuses (column “S") include R (re- - 


‘ " quisition written), 0 (order written), F (claim written), Xx 


a 


(cancelled), U (received and sent -uncataloged) , (in 
' cataloging), P (in preparations), S (sent).and I - (awaiting 
. icubine, but received and sent). These codes may be 
preceded by a code (¢ or #) "indicating aging relative to 
order date, and followed by a variety of single character 
codes. An asterisk after the status aide implies the jtem 
mene nas “been in the Current ‘statug”an excessive amount~ot~time-*- ~~ <6 2. 
(e.g. C* indicates more than 4 weeks in cataloging, Fe more 
than” 4 weeks ‘on* current ~* claim, _ etc.) Other codes give. - = 
reasons tgr delay — 9--yot yet published) or for cancel- 
lation (e.g. 7?--out of print, C--no response to chains: 
There are currently 15 distinctive reasons for delay or can- 


cellation. 


. 


Dates on the IPL (0.D.--order date, S.D.-=date ot latest 
status change, and. A.D.--alert date before which claim 


4 . 
should not be made) are given in Julian form. Hence 5188 


refers to day 184 of 1975, 


Column "T" (order type) includes A (reorder), D (do not list 

; in announcement bulletins), G (gift), R (rush), S (standing 
, } 

order), and U (not-to-be cataloged). Multiple codes may oc- 


cur. 
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\ 5 \ 
On-Line Record Displays \ 
Fig. 1% ap EDRs ates the kind ot record into rns which may . 
be displayed’ of -line, namely, all information \on' a title and 
' 
its copies hich is in the IPF, 
8 List 
? 
Individual library noldings of a title are always\ of in- 
terest for invent gry and accountability purposds. The - 


moh HOLALNGS . list, (fig, 13) gives precise t holdings : as\ khown to 


 ndanatiene tain aeiliommentia’ cone nae nanbeden teanee ald 


\ BELLTIF and is. produced in public fcrm each month. 
, os ; . 


’ 


On-Line Accounting Queridg” « ~ ae ie 
Information on library 9r vendor ee eee 


encumbrances is obtaindd with - on-line query (co 


gi, q=query). The prdgran also provides the name, 
“and purchase order number(s) for each regular vendor. 
of the output reports have been formatted for use’ direc 
_ as CORRE“ MOLE reports, For the occasional sar 
’ program is self- instructional, as shown in tiq. 14, A sr 
: sword protected program is” also available tor the usa of 


“supervision to alter budgets. and other accounting informa- 


fe" 


tion. \- 


- 


vendor Pexfoxsance Analysis os : 


Accounting mens for all received copies © is trans- 


terred to Poumlative Accounting History File. This file 


330 . 


* 
U . 
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is used.to report various measures of ‘vendor performance 
which. has proven to be\quite helpful, Fig. ‘15 illustrates 


, the kind of information available in a monthly report. A 


somewhat abbreviated report is also available on-line. 


' Titles Held by Class Number\ Report - 
) “* . « 
One example ot the statistital reports available is il- 
. , J 
, lustrated in fig. 16, where the number of titles held at 
each location in each classifi ation area is given. Broader , 
: ° 


Cpegempes oe “class divisions are also “displayed “as summaries Of this" “—~~ 
report. Another report ftocuses\on the number of titles ac~- 
quired” and the number of dollars spent for each class area oo» = 
. during: the current year, and allows comparison with a selec- 7 
tion "profile. Level" established for each library for each 
Clase area indicative of the epth of the. collection 
desired. These listings help the libraries to coordinate 
their selection activity so that, aan library emphasizes 
certain areas ot local a which also serve the network 


as a whole. 


a Printed Book Catalog 


A most important product of BELLTIP is the printed book 
» catalog which now. runs to 10 annual volumes and a montnly 
cumulative supplement.’ The catalog is divided into three 


4 sections--subject, author-title, and classed. There are 


about 250,000 entries in the, book catalog which is Fhiotocom- 


ry | - : ; 3 4 


. aed 
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ge ° = . 
posed. by an outside contractor from exploded and’ sorted mag- 
netic -tapes prepared py BELLTIP. The considerations in the 
design of this catalog were extensive and will ‘be reported 
elsewhere asa aecapate toute (3). Also, the catalog re- 
quires. the "support ot “atthor-title and subject heading 
a ee files which generate cross-references, give, notes, 
and validate headings used. The maintenance of - the 

% authority siete has been extensively automated as recently 


-_ 


reported éteawiexve (4). 


tn “4 4 ‘ 
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A sample page from the subject catalog is shown in tig. 7. 


— 


’ SUMMAKY . ’ 


After four years of successful service to the Bell Labs 
Library Network, BELLTIP continues to evolve. It has met 
all its objectives--providing more effective control ‘over 
acquisitions * and suppliers, shortening order cycles, 
reducing labor, keeping processing costs down, supplying 


much-needed management information, and using régsources more 


“ 
’ ry 


effectively. 
‘ 


Two new developments are now underway, Pirst, thes Master 
File of cataloged data was originally, desiqned as off-line , 
because ‘of disk storage costs, With a dramatic lowering in 
costs during the past few years, all or part of the Master 


. \ 
File will go on-line allowing terminal search of the entire, 
& 


e . 


or almost entire, cataloging base. This has significant im- 


‘ 39 ' ‘ 


i : pact for both users and staff. Secondly, development if 
‘ proceeding on.a_ serials control system, patterned in many 
respects after BELLTIP, to méld with the cela .computer- 


aided serials catalog ann circulation systems, 
wow Q\ « 


s 
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‘Fig. 1~-overvidw of BELLTIP. 


Fig. 2~rDebignatoxs used in PELLTIP.. Functions are: 
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A copies in process... , 
‘Pig. 13--Holdings List. & 
’ “Pig. 14-=0n-line Accounting Report; “"Run’ q** (=query) ate pags “5 
f-\. .. gives current. ‘accounting for one..“or more. - ae 
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ohh 2 ; a Kee fe 
t Bcaar tg, SF Fig. 16+-Titles Held, Summarizes’ numbex" (Of dives: ne 
“ih «eee wT wa held by- ‘each library. by Dewey iemornrs eer 
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